In a small proportion of cases of thrombosis of the lateral sinus and jugular vein, in which we have performed the operation of incision of the sinus, excision of its outer wall and ligature, or excision of the jugular vein, we are confronted with a condition of suppuration from the jugular bulb with septic symptoms. This is evidenced by the persistent appearance of pus welling up at each dressing from the lower end of the sinus; in other words, a small quantity of pus wells up from the jugular bulb into the lower portion of the mastoid wound.
In a small proportion of cases of thrombosis of the lateral sinus and jugular vein, in which we have performed the operation of incision of the sinus, excision of its outer wall and ligature, or excision of the jugular vein, we are confronted with a condition of suppuration from the jugular bulb with septic symptoms. This is evidenced by the persistent appearance of pus welling up at each dressing from the lower end of the sinus; in other words, a small quantity of pus wells up from the jugular bulb into the lower portion of the mastoid wound.
A typical case which occurred in the writer's practice was as follows:
A boy, aged ten years, was seen in consultation, and gave the following history: Two weeks previously had earache, followed by discharge from the right ear. About three days before the writer saw him he had a chill, fever and sweat. This recurred on each succeeding day, and when seen he was found to have a purulent discharge from the right ear through a small sized perforation in the lower part of the drum. He was slightly tender over the mastoid antrum and tip. A blood culture was immediately taken, and the following day disclosed the presence of streptococcus in the blood. The boy was operated on that day, and the mastoid showed a diploeic bone, and the cells were congested and filled with granulations. The sinus plate was found intact and hard. The sinus was uncovered and found discolored and covered with a thin layer of exudate. It did not pulsate and felt firm to pressure. It was opened and found completely filled with clot. No flow from either torcular or jugular end. The outer wall of the sinus was removed and the clot curetted out. The clot extended far back to the torcular. The clot towards the bulb was not disturbed, but the neck was opened and the internal jugular vein was resected from one inch above the clavicle far up towards the bulb. No dot was found in the vein. It was slightly discolored and sheath adherent.
The child stood the operation very well, and after zig-zag temperatures, from 101 0 to 104 0 for a week, the temperature g-radually dropped to 99 0 in the morning and 100Y;; 0 in the evening. After running along this way for five or six days the temperature again became septic, ranging from 100 0 to 103 0 , and the few drops of pus which welled up from the lower cut end of the sinus of the mastoid wound gradually increased to a half teaspoonful or more at each daily dressing. The child became increasingly restless and sleepless, and batted his head about a great deal. After a week or so of these symptoms the writer decided that it would be the wisest plan to secure adequate drainage from the jugular bulb. It was at first thought that he might be able to pass a fine catheter containing a fine wire from the lateral sinus into the bulb and down through the vein. This, however, was found quite impracticable, and with the assistance of the general surgeon the neck was opened and the jugular bulb was reached with considerable ease. The vein was split up and the bulb was drained (according to the method later to be described as Tandler's) .
For the relief of this condition several surgical procedures have been devised. This paper is based on a series of dissections which have had for their basis a determination of that method which accorded the easiest and safest way of draining the jugular bulb and avoiding-injury to contiguous vital anatomic structures.
Of the several methods devised for relieving this condition, the writer will describe some briefly, because they do not appeal to him as surgical measures worthy of serious consideration, and others more in detail, because they might be employed with more or less success. He will then give his conclusions as to the best of the latter.
I would first mention the skin fistula of Alexander. The This illustration shows it well developed jugular bulb on right. sj(le. and a very poorly developed one on left shle. Area within dUtl.l't1 lines shows route [1'011I mastoid to jugUlar bulb. skin fistula method of Alexander is probably the simplest measure devised for drainage of the bulb. It consists in suturing the jugular vein, where it has been cut off, high up in the neck, to the skin incision in the neck, leaving the vein open. This would probably prove a more or less effective method if we found pus welling up from the bulb at the time of operation, but if this condition did not exist, then we would render our patient liable to a hemorrhage from the inferior petrosal sinus.
Neumann has devised a method in which he says that he passes a Gigli's saw over which a Nelaton catheter has been passed, from the sinus at the lower end of the mastoid wound through to the bulb, until it comes out at the peripheral end of the jugular; or reversed, the instrument may be carried from the stump of the jugular into the bulb. After the introduction of the instrument, the catheter is removed and the wedge of bone surrounding the' bulb may be sawed through from within outward. This method the writer considers very difficult, if not impossible, in the majority of cases.
Piffi has devised an operation in which, after separating the membranous canal wall, as we do in the radical mastoid operation, and pushing aside all tissues up to the glaserian fissure, by means of bone forceps he removes the floor and part of the anterior wall of the bony external canal to the hypotympanum. He says that having gotten this far, as a rule, the upper portion of the internal jugular vein makes its appearance, then exposes the bulb by exposure of its ollter margin. This the writer considers a most difficult and dangerous procedure.
Voss has devised an operation in which he enters the bulb from the lower portion of the mastoid wound. The steps are briefly as follows:
(1)' After exposing the sinus and removing the overlying bone downward to the lowest part of the vein, the vein becomes more and more horizontal, the lateral wall of the sinus becoming the inferior. (2) This lower wall of the sinus is followed by removing bone with concave gouges. (3) By following the course of the vein with a probe, the distance of the anterior wall of the jugular fossa can be determined. (4) The next step in the operation, the exposure of the bulb, is accomplished by very cautiously removing the bony wall above the anterior boundary of the jugular fossa (to avoid injury of the horizontal semicircular canal the bone is not removed higher than one-half centimeter). He says the posterior membranous wall of the bulb is readily exposed in most cases of a 'well defined bulb. After the posterior wall has been removed up to the roof of the bulb, it sometimes becomes necessary to remove the edge of bone which marks the separation of the sinus proper and the bulb. This. shows the sharp knee from where the lateral wall of the sinus goes into the posterior wall of the bulb.
The method of Grunert is more extensive than this, and may be described as follows:
(1) The complete resection of the tip of the mastoid.
(2) The separation of the three muscles from the base of the skull, namely, the sternomastoid, digastric, and the splenius capitis. (3) The soft parts are retracted as we work toward the base of the skull in a horizontal direction, in order to reach the jugular foramen. (4) The operative field is sometimes considerably narrowed by a prominent transverse process of the atlas. This may have to be resected. In doing so one must be careful not to injure the vertebral artery. (5) The rcctus capitis lateralis must-now be pushed aside in order to remove the last bridge of bone between the free margin and the jugular foramen. (6) The bulb is now split from the sinus end, and the free lying lateral wall is excised. (7) The bulb is now inspected arid curetted free from thrombus masses. If the internal jugular appears normal, he stops there and packs the bulb with iodoform gauze, but if the vein shows a thrombus, then it can, be laid open and packed.
The Tandler operation is as follows:
( 1) The mastoid incision and the incision for the jugular are converted into one. The sternomastoid muscle is separated for its entire length and pushed posteriorly. (2) You can now search for the spinal accessory nerve. When it is found, it is tied loosely with a suture so that it may be in good view during the operation. We may dissect without danger and follow this nerve almost to its exit at the jugular foramen.
(3) If now the finger is passed deeply into the wound, we find a space between the styloid process and the mastoid process. Here the exit of the facial nerve through the stylomastoid foramen may be exposed. (4) The digastric muscle is separated from the digastric fossa and shoved forward and downward. If we work on a line below the stylomastoid foramen and this muscle, there will be no danger of injuring the facial nerve. (5Y After pushing aside the digastric, the occipital artery may be ligated in two places and cut. (6) The jugular vein may now be separated with the margin of the jugular foramen, which can be felt with the finger. Now loosen the uppermost portion of the vein, after pushing aside the periosteum at the base of the skull, and the rectus capitis lateralis. (7) The bone is now removed from the sigmoid sinus to the bony margin of the jugular foramen, and the sinus bulb and vein are split wide open.
Several anatomic facts must be borne in mind in the performance of these operations. In the first place, it is founeI that the jugular bulb is very deficient on the left side of the skull in the majority of people (some say as high as seventyfive per cent). This is shown in the skull pictured; also the fact that three large and important nerves pass through the jugular foramen, namely, the glossopharyngeal, the pneumogastric, and the spinal accessory. In our manipulations we must be careful not to disturb or injure these nerves, as the spinal accessory sometimes is situated ventrally and sometimes dorsally. This is the nerve which is most apt to be injured.
Grunert gives as indications for the bulb operation the following:
(1) For opening of the bulb at the primary operation, isolated cases of both mural and obstructing bulb thrombosis.
(2) Cases where diseased bone extends to the jugular foramen, making necessary an exposure of the bulb. (3) Cases of otogenic pyemia with a sinus and bulb thrombosis, with severe septic symptoms. Secondary opening of the bulb is indicated after freeing the sigmoid sinus and performing jugular ligature or resection, when severe pyemia exists, high fever, chills and suppurative destruction of the clot in the bulb.
In ending, I may state that the operation described by Tandler gives the easiest, simplest and safest method of reaching the jugular bulb, and m'ost skillfully avoids danger of wounding the surrounding vital structures.
